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Abstract 



PROBLEM TO BE SOLVED: To provide a semiconductor device having capacitor 
elements with less dispersion of the voltage breakdown and spontaneous polarization 
characteristics and superior characteristic and reliability by suppressing the 
dimensional variation of the capacitor elements due to the micro-loading phenomenon 
at dry etching to form patterns; the capacitor elements having a high dielectric-or 
ferroelectric-made capacitance insulation film. 

SOLUTION: A capacitor element is composed of a first electrode 12 made of a Pt film 
of 50-400nm thick, first capacitance insulation film 14 made of a high-dielectric const, 
dielectric such as SrBix Tax Oy and second electrode 15 made of a Pt film of 50- 
300nm thick on a support substrate 1 1 . A dummy pattern 13 of the same metal film as 
that of the first electrode 12 is formed at the periphery of the capacitor element so as to 
surround this electrode 12. 
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15 (Page 2, left column, lines 2 - 44) 

[Claim 1] A semiconductor device, comprising- 

a capacitor element that is composed of a supporting substrate on 
which an integrated circuit is formed, a first electrode formed of a metal film 
20 that is formed selectively on one surface of the supporting substrate, a 
capacitance insulating film formed of a high- dielectric constant dielectric 
that is formed on an upper face of the first electrode, and a second electrode 
formed of a metal film that is formed on an upper face of the capacitance 
insulating film; and 

25 a dummy pattern that is formed of a metal film disposed in an outer 

peripheral portion of the first electrode at a predetermined distance from an 
outer periphery of the first electrode. 
[ Claim 2 ] A semiconductor device, comprising' 

a capacitor element that is composed of a supporting substrate on 
30 which an integrated circuit is formed, a first electrode formed of a metal film 
that is formed selectively on one surface of the supporting substrate, a 
capacitance insulating film formed of a high- dielectric constant dielectric 
that is formed on an upper face of the first electrode, and a second electrode 
formed of a metal film that is formed on an upper face of the capacitance 
35 insulating film; and 

a dummy pattern that is composed of a first metal film formed 
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selectively in an outer peripheral portion of the first electrode at a given 
distance from an outer periphery of the first electrode, a high -dielectric 
constant dielectric film formed selectively on a surface of the first metal film 
using the same material as a material of the capacitance insulating film, 
5 and a second metal film formed selectively on an upper face of the 
high- dielectric constant dielectric film using the same material as a 
material of the second electrode. 

[Claim 3] The semiconductor device according to claim 1 or 2, wherein in 
an outer peripheral portion of the capacitor element, the dummy pattern is 
10 formed in the shape of a hollow square so as to surround the capacitor 
element at a given distance from an outer periphery of the capacitor 
element. 

[Claim 4] A semiconductor device, comprising* 

a capacitor element as claimed in claim 1 or 2; and 
15 a dummy pattern, 

wherein a plurality of the capacitor elements are formed on the 
supporting substrate, and the dummy pattern is disposed in an outer 
peripheral portion of the plurality of the capacitor elements. 
[Claim 5] The semiconductor device according to claim 4, wherein the 
20 dummy pattern is composed of a plurality of dummy pattern portions, each 
of which is formed in the shape of an island having at least a side of the 
same dimension as a length of a side forming an outer shape of the capacitor 
element adjoining thereto at a given distance. 
[Claim 6] The semiconductor device according to any of claims 1 to 5, 
25 wherein an electrically conductive oxide film is used in place of either of the 
metal film forming the first or second electrode and the first or second metal 
film. 

[Claim 7] The semiconductor device according to any of claims 1 to 5, 
wherein a distance between an outer periphery of the capacitor element and 
30 an outer periphery of the dummy pattern is 0.3 pm to 5.0 iim. 

(Page 3, right column, lines 17- 44) 

35 [00 17 ] Hereinafter, the present invention will be described by way of 
embodiments with reference to FIGs. 1 to 4. 
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(Embodiment l) FIG. l(a) is a schematic cross sectional view of a 
semiconductor device according to a first embodiment of the present 
invention, and FIG. l(b) shows a plan view thereof, in which a dummy 
pattern is shown to be formed in the shape of a hollow square so as to 
5 surround a capacitor element. 

[0018] In the following description, a structure of the semiconductor 
device will be explained along with a method for manufacturing the same. 
On a supporting substrate 11 on which an integrated circuit is formed, a Pt 
film having a thickness of 50 nm to 400 nm is deposited by a sputtering 

10 method. Then, when the Pt film is etched so as to form a first electrode 12 
by a dry etching method, at the same time, a dummy pattern 13 formed of 
the Pt film that is the same as a material of the first electrode 12 is formed 
in an outer peripheral portion of the first electrode 12 so as to surround the 
first electrode 12. Next, after a high -dielectric constant dielectric film 

15 formed from SrBi x Ta x O y or the like is deposited on the first electrode 12 by a 
spin-on method or a CVD (Chemical Vapor Deposition) method, a portion of 
the high- dielectric constant dielectric film that also has been deposited on 
the dummy pattern 13 is removed by the dry etching method, and a 
capacitance insulating film 14 is formed in a predetermined shape on the 

20 first electrode 12. 

[0019] Next, on the capacitance insulating film 14 formed from 
SrBi x Ta x Oy or the like, a Pt film is deposited in a thickness of 50 nm to 300 
nm by the sputtering method, and thus a second electrode 15 is formed in a 
predetermined shape by the dry etching method. The dummy pattern 13 is 

25 formed in this manner, and thus no influence of variations attributable to a 
micro-loading phenomenon is exerted on the shape of the first electrode 12, 
and no variations in offset dimensions between the first electrode 12 and the 
second electrode 15 are caused. 

30 

(Page 4, left column, line 26 - right column, line 5) 

[0024] (Embodiment 3) FIG. 3(a) is a schematic cross sectional view of a 
semiconductor device according to a third embodiment of the present 
35 invention, and FIG. 3(b) is a plan view thereof, in which a dummy pattern 
having substantially the same cross sectional structure as that of a 
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capacitor element is shown to be formed so as to surround the capacitor 
element. 

[0025] In the following description, a structure of the semiconductor 
device will be explained along with a method for manufacturing the same. 
5 On a supporting substrate 31 on which an integrated circuit is formed, a 
first Pt film having a thickness of 50 nm to 400 nm is deposited by the 
sputtering method. Then, on the first Pt film, a high -dielectric constant 
dielectric film formed from SrBi x Ta x O y or the like is deposited by the spin- on 
method or the CVD method. Next, on this high- dielectric constant 

10 dielectric film, a second Pt film is formed in such a manner as to be 

deposited in a thickness of 50 nm to 300 nm by the sputtering method. 

[0026] Then, the first Pt film, the high -dielectric constant dielectric film 
and the second Pt film are etched by the dry etching method. Thus, a first 
electrode 32, a capacitance insulating film 34 and a second electrode 36 are 

15 formed so as to form the capacitor element. During the process of forming 
this capacitor element, at the same time, a dummy pattern 38 composed of a 
first metal film 33, a high- dielectric constant dielectric film 35 and a second 
metal film 37 is formed in an outer peripheral portion of the capacitor 
element. 

20 [0027] In this embodiment, the capacitor element and the dummy pattern 
38 are formed of the same materials and have the same configuration. 
However, only the capacitor element is formed electrically into a circuit, and 
the dummy pattern 38 is not connected electrically but used only to 
suppress a micro-loading phenomenon. Therefore, the capacitor element 

25 and the dummy pattern can be formed in the same process, and thus there 
is no particular need of an additional process for forming a dummy pattern, 
thereby allowing an initial object to be achieved efficiently. 
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[FIG. 1] 
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11. Supporting substrate 

12. First electrode 

13. Dummy pattern 

14. First capacitance insulating film 

15. Second electrode 
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